Mechanisms underlying dysfunction of carotid arteries in genetically hyperlipidemic rabbits.
In the present study we compared the vascular reactivity and integrity of the nitric oxide (NO)-cyclic 3',5'-guanosine monophopsphate (cGMP) pathway in carotid arteries of hyper- and normolipidemic rabbits. Vasodilation to acetylcholine, nitroglycerin, and sodium nitroprusside was desensitized in hyperlipidemia, but the nitroprusside-induced relaxation was normalized by an NO synthase inhibitor in endothelium-intact and -denuded vessels. Hyperlipidemic carotid arteries exhibited increased basal NO (detected by EPR spin-trapping) and reactive oxygen species formation (detected by chemiluminescence), whereas acetylcholine-induced NO formation was nearly abolished. Hyperlipidemia increased NADPH-dependent superoxide formation in carotid membranes, and carotid cryosections stained with the fluorescent dye dihydroethidium revealed increased endothelial and medial reactive oxygen species formation. Hyperlipidemia elicited macrophage invasion into the carotid wall, as detected by a dot-immunoblot. The basal activity of cGMP-dependent proteinkinase, the nitroprusside-stimulated activity of soluble guanylyl cyclase, and its protein expression were decreased by hyperlipidemia. The cGMP phosphodiesterase activity was marginally increased by hyperlipidemia, such that the ratio of cGMP-forming vs. -degrading capacity was decreased by 2-fold. Hyperlipidemia triggers infiltration of macrophages into the carotid wall and endothelial as well as smooth muscle superoxide formation. Consequently, relaxation of the carotid arteries are impaired due to smooth muscle and endothelial dysfunction.